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ABSTRACT 



Incineration has been a popular method of ultimate disposal of 
sewage sludges for many years. With the recent implementation of chemical 
phosphorus removal programs at municipal wastewater treatment plants, 
interest has developed in the recovery and recycle of the chemical precipi- 
tants (alum, iron, and lime) from incinerated sludge ash. 

The Wastewater Technology Centre of the Environmental Protection 
Service initiated a "Sludge Incineration and Precipitant Recovery Program- 
in 1972. An extensive review of the related significant English language 
literature from the period 1968 to 1974 was performed as part of this 
program and is summarized in this bibliography. 



RESUME 

L' incineration a ete durant de nombreuses annees une methode en 
vogue pour 1' elimination definitive des boues residuaires. La mise en 
oeuvre recente de programmes d' elimination du phosphore, par voie chimique, 
dans les usines raunicipales d'epuration des eaux usees a suscite un 
certain interet pour la recuperation et le recyclage des adjuvants 
chimiques de prScipitation (alun, fer, chaux) contenus dans les cendres 
des boues incinerees. 

Le Centre technique des eaux usees du Service de la protection 
de 1 ' environnement a inaugure en 1972 un programme d' incineration des 
boues et de recuperation des adjuvants de precipitation. Une vaste 
etude bibliographique des publications pertinentes de langue anglaise, 
publi6es entre 1968 et 1974, a ete effectuee dans le cadre de ce pro- 
gramme et est rSsumee dans le present rapport. 
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1. INTRODUCTION 

Incineration has been a popular method for ultimate disposal 
of sewage sludges for many years. More recently, with the implementation 
of chemical phosphorus removal programs at municipal wastewater treatment 
plants, interest has developed in recovery and recycle of the chemical 
precipitants (aliom, iron and lime) from the incinerated sludge ash. 
In 1972, the Wastewater Technology Centre of the Environmental Protection 
Service initiated a "Sludge Incineration and Precipitant Recovery Program". 
This program is continuing with major funding provided under the Canada- 
Ontario Agreement on Great Lakes Water Quality. An extensive review of the 
related literature was performed as part of this program and is presented 
herein. 

This bibliography summarizes a large portion of the significant 
English language literature from the period 1968 to 1974. It also includes 
earlier prominent literature. The papers, reports, or books cited herein 
have been reviewed, categorized according to the various aspects of 
incineration, and systematically coded. The categories used, with coding 
abbreviations in parentheses, include; 

Sludge Conditioning, Dewatering and Disposal (SC) 

Combustion Theory (CT) 

Design and Operation (DO) 

Fluidized Bed Incinerator (FB] 

Multiple-Hearth Incinerator (MH) 

Rotary Kiln (RK) 

Process Characteristics (including Ash, Sludge, Emissions, 
Effluents) (PC) 

Precipitant Recovery (including Chemical Reactivation) (PR) 
Miscellaneous (including Fuel Classification, Spray Drying, 
Wet Air Oxidation, etc.) (MI) 

When different processes are compared, or when several processes 
are reviewed in a single reference, the respective codings used are (CO) 
and (RE) . 

The references are coded at a secondary level with respect to 
the scale of the study. For example, a laboratory bench scale or 



mathematical investigation is coded as (M) , pilot plant as (P) , full 
scale as (F) , and laboratory analysis technique and description as (L] . 

Where applicable, the references are categorized according to 
the type of data presented. For example, design data are coded as (D) , 
operating data as (0) , and process cost data (operating and/or capital 
costs) as (C) , 

The following example illustrates the use of the coding system: 

"Sewage sludge incineration". Washington: Environmental MH,FB,PC 

Protection Agency, Report EPA-R2-72-040, Aug., F 

1972. 89p. (National Technical Information D,0 
Service, PB 211 323) 

The reference cited above contains information on Multiple 
Hearth Incinerators, Fluidized Bed Incinerators, and Process Characteris- 
tics. The material is based on full scale study and contains design and 
operating data. 

2, SUBJECT INDEX 

The following tables list references found in the bibliography 
according to the nine subject categories given above. Separate index tables 
are also provided for references in which different processes have been 
compared and where several processes have been reviewed in a single 

reference. 

The references are indexed numerically and are listed in 
coltonns using the last digit of each number as a guide, so that 
comparisons between tables for cross-reference purposes can readily be 
made. 
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TABLE 3. DESIGN AND OPERATION (DO) 
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TABLE 4. FLUIDIZED BED INCINERATOR (FB) 
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TABLE S. MULTIPLE-HEARTH INCINERATOR (HH) 
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TABLE 6. ROTARY KILN (RK) 
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TABLE 7. PROCESS CHARACTERISTICS (PC) 

(includes Ash, Sludge, Emissions, Effluents) 
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TABLE 8. PRECIPITANT RECOVERY (PR) 

(includes Chemical Reactivation) 
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TABLE 9. MISCELLANEOUS (MI) 

(includes Fuel Classification, Spray Drying, 
Wet Air Oxidation, etc.) 
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TABLE 10. COMPARISONS OF DIFFERENT PROCESSES (CO] 
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TABLE 11. REVIEWS OF SEVERAL PROCESSES (RE) 
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